Pluripotent hair follicle neural crest stem-cell-derived neurons and schwann cells functionally repair sciatic nerves in rats.
In this paper, we constructed a novel acellular nerve xenograft (ANX) seeded with neurons and Schwann cells to bridge long-distance gaps in rat sciatic nerves. The neurons and Schwann cells were induced from Sprague Dawley (SD) rat hair follicle neural crest stem cells with sonic hedgehog/retinoic acid and neuregulin 1, respectively. Fifty male SD rats were randomly divided into two groups (n = 25): ANX + cells group and ANX group. A 4-cm-long sciatic nerve defect was created on the right hind limb and bridged with cell-seeded ANX in ANX + cells group or ANX alone in ANX group. We found that the implanted neurons and Schwann cells could survive by 4 weeks and as far as 52 weeks posttransplantation. In implanted grafts, chemical synaptic structures were also found under transmission electron microscope and confirmed with immunostaining of synapsin 1, a synaptic marker. The number of regenerated axons in ANX + cells group was higher than that in ANX group (P < 0.01). This novel implantation of neurons and Schwann cells via acellular nerve graft may provide an alternative way for repairing peripheral nerve defect.